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elements PM and QN must be equal and opposite so that their sum is zero. Passing to the limit when the elements PMQN are indefinitely narrow,
shall     now   P
we
show that
Kig. 8.
0
the integral being taken round the circuit APSQ.
To prove this it is necessary to show that the value of d Q for the element of arc PPf is ultimately equal to the value for the corresponding isothermal
element PM. Using suffixes to denote the quantities of heat absorbed in the corresponding elements we see from the principle of energy that dQpp> -f dQp'tf+ dQ^p is equal to the work done in the elementary cycle PP'JfP; this is represented by the area of the &PP'M and is therefore a small quantity of the second order, PP' and PM being of the first order. Also dQ^p'^ 0, the transformation being adiabatic. Therefore dQpi" + dQup^ 0 or dQi>p'~ dQPM to first order. Hence the cyclic integral
aq
....."f
for the circuit APHQ is ultimately the same as the sum of the corresponding expressions for the elementary Garnet's cycles inscribed in it as above, and is therefore zero.
75. Extension to compound systems'; reversible cycles. We now consider a compound system with any number of degrees of freedom, whose temperature at any instant is the same at every point, and is ther^ore^J^                                            In a reversible cycle, the
position coordinates may be varied in different ways, and consequently the proof of the relation
given in  the  last article usually breaks down, or at least gives rise       /, to difficulties, depending on the impossibility of drawing an indicator   ,\ •
